Inhibition of protein phosphorylation by opioid-inhibited adenylyl cyclase in rat brain membranes.
Opioid inhibition of adenylyl cyclase is a major second messenger system associated with opioid receptors in brain. To identify membrane phosphoproteins whose phosphorylation state is modulated by opioid inhibition of adenylyl cyclase, rat striatal membranes were preincubated with opioid agonists in the presence of 500 microM 5'-adenylyl-imidodiphosphate (which acted as a substrate for adenylyl cyclase, but not for protein kinase) before addition of [gamma-32P]ATP. Under these conditions, adenylyl cyclase in the membranes formed cyclic AMP, which stimulated cyclic AMP-dependent protein kinase. This process was confirmed by observing forskolin-stimulated phosphorylation of two bands of MW 85 and 63 kDa, which were also stimulated directly by cyclic AMP. Forskolin-stimulated phosphorylation of these two bands was inhibited by 15 to 30% by opioid agonists such as D-Ala2-Met5-enkephalinamide. This inhibition of phosphorylation was mediated by opioid receptors, because it required both sodium and GTP, and was blocked by naloxone. These results suggest that these two proteins may be primary targets of opioid-inhibited adenylyl cyclase in striatal membranes.